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Statement of Focus 



Individually Guideci lAuahiion (IGl) in a new comprehens ivu sys'Drn jt 
elementary education. The follawing coniponDnts of the IGE system are in 
varying stages of de\'elDpment and implementations a new organization for 
LnsiT'dCiior and r9lated adnunistrative nrrongemants ; a model of instr jctiDua: 
programinc for the individual student; and curriculum companents in prereadinq, 
reading, mathematici , motivation, and environmental education. The develop- 
ment of other curriculum ca^riponents , of a aystam for managing instruction 'oy 
computar, and of instruatlonal strategies is needed to completa the system* 
Continuing programmatic research is required to provide a sound knowledge 
base for the components under development and for improved second qeneralion 
components. Finally, systematic implementation la essential so that the prod- 
ucts will function properly in the IGE schools. 

The Center plans and carries out the research, developrnent, and irnple- 
r intation components of its IGE program in this sequence: (1) identify the 
ntjeds and delimit the component problem area; (2) assess the possible con = 
iitraints —financial resources and availability of staff; (3) formulate general 
plana and specific procedures for solving the problems; (4) secure and allo- 
cate human and material resoLiroes to carry out the plans; (5) provide for 
effective communication among oersonnel and efficient management of activi- 
ties and resources; and (6) evalLate the effectiveness of each activity ctnd 
its contribLition to the total progfam and correct any difficulties through feed = 
bdck mechcinisms and appropriate managamant techniques* 

A seif-renewing system ol elementary education is projected in each 
participating eiemantary school, i.e. , one which is less dependent on eKternal 
sources for direction and is mora responsive to the needs of the children attend- 
ing each particuUf schooL In the IGE schools, Center=developed and other 
curriculum products compatible with the Center's instfuctional programing model 
will lead to higher student achievement and self-direction in learning and in 
conduct and also to higher morale and Job satisfaction among educational per- 
sonneK E.ich developmental product makes its unique contribution to IGE as 
It is imp' rr.ented in th^a schools . The various research components add to the 
knowled ge of Center practitioners, developers, and theorists. 
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ii'.nmnj .liij liivt'lopiiioni iJfi'HMntuJ inituilly \\i mo Piviujuniiiil 

AnuH'u'in P^ychcjloyicdl Ass'^u^tiui! in ^':ptuniU;r 1^/: 

in oxpliciinfjgB and dmil, 

Tills pduor oKplainb thu Miiitv g[ uonceptB wuii which 
tile inuJtH df^al^. An uvurviyw uf ihu inodul in prGBiTittU 
which inJioitBj^ that uonct^ptg m aiiainuJ at fuur ^uucuSHive 
levuls-=t:0!iCTeio, identity, claHSifiCLUufy anJforniLil, II 
fiifthuf expluinH huw concupts attamd at thu ulaesificatury 
or fanridl levtd iiiuy useJ, Tho coynitivij uperdtionH 
eyontidl for attdiiung ooncopti fil oadi d the suucessive 
levyls afi indicated, The role of lanQuaye in the attaiiinient 
yf cancepts is eXiUliinod, The variQUS inturnal dnd uKiuniiil 
canditlons of concGpt iGarning are indicated. The research 
rinJ theory on which the model is based are proBCM^ted, 
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I 

Introcliiciion 



Thn toni' ^^concept' is in ono context 
10 IndJcatG j^ubllcly \iefln'V; Qntitlen that con.- 
prisu ::i i^LiLiiUintinl part I tiio or:[anUu.i kn^v-i- 
edge of the various uiliciplinc?s which Echolnrs 
rmve been arr:^dslnj for generotions. such, 
concepts a^e the primary substance of educa- 
tion in the English language arts, mathamatlcs, 
the scisnCGs, and the social sciences at all 
iovels of schooling, clomentary through grad- 
uate. In uiothGr context, the torm "concept'' 
Is used to indicotG mental constructs of indi= 
viduaU which enable them to think about and 
rGlato instances and classes of thingi-^objects , 
Gvonts, nnd procn^^es^ln thr^ absence of 
actual instnnges of them* 

^ substantial amount of research has Imon 
dono. on concept lenrniny during the past t%vo 
decades. One type of research deals with the 
logical analysis of concepts within vorious 
subject matter fields; nnother type of research 
deals with how individuals learn concepts. 
Despite research of both types, at present 
thare is no adequate dGScription of the cogni- 
tii/e operations involvr-^ -n the attiinment of 
concepts at specifiable jvals of mastery by 
individuals whose abilities change in predict- 
abli ways with age, We use the tern "age" 
as a shorthand term for the combined effects 
of experience and maturation; age, Hgr sj? 
is not considered a de^erminlnn fnctor of how 
well individuals can perform. 

Much of this paper is given to describing 
a model of the cogniti\/8 operations in concept 
liarning. The model was first reported in a 
highly condensed fdnn by Kliusm.eier (1971). 
In this paper, tha model is described more 
completely, but should still not be regarded as 
a psychological model as defined by Man< (1970), 
Marx limits the term '^model' to '^a conceptual 
framework or structure that has been succe^is- 
fully developed in one field and Is now applied, 
primarily as a guide to research and thinking, 
in some other, usually less-wall=developad 
field" (p. 11). And further, "When a model 
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IS iHioJ in tnr! n;nnnor U'^^cni-i--.^ , ■--•ajJiX 

t:Li^ it; (UV' ii.OiiOl) ;:.o..ufio_; \ - 
quenC';; of the reault^ of that roMc^ircn, . . " 
(p, 11), The prosent n:odol is iiot drawn iron^ 
another field, but fron; the field of concept 
learning itself, U is intended to guide ro= 
search and thinking rjgardlng concept learning 
and ^incept development i but will probably be 
:;iodified based on the results of that research. 
Wg refer to it as a modol because it provides 
a framework for specifying nnd relating levels 
of concept attainment and use, and specifying 
the cognitive operations involved at the vari^ 
Dug lovcls. The levels of concept mastc.y and 
the operations at each level have been identic 
fied through logical analysis and through en-= 
pirlcal resoarch in laboratory and school settings 
Cdrrted out at tiie Wisconsin K-jsuarcii ana Uevel- 
opment Center and other rost:;arch laboratories. 
Our r^odel is both siinilar to and different 
from four theories of concept learning generated 
by American oxperimQntal psych, logists and re- 
viewed by Bourne^ Ekstrand, and Domdnov/ski 
(1971); theory of associations (Bourne & Restle, 
1959). theory of hypotheses (Levlne, 1955; 
Trabasso & Bower, 1 968), theory of mediation 
(Osgood, 1953), and theory of infomiacion pfo= 
cessing (Hunt, 1962). Our model is most sim = 
liar to Hunt's theory in that i^oth incorporate 
inforTnation-processing constructs. Both our 
model and the preceding theories imply that 
all the concepts held by any individual are 
learniid; they do not eniergo simply ■■ ith matura'- 
tion. Thus our model, in agreemont with Am.er= 
lean theories, spiclfies tnat the attainment of 
concepts Is potentially explainable In terms 
of principles of learning* Our miodel differs 
fromi the four theories just mentioned in that 
it postulates diiferent levels in the attainment 
of the same concept and specifies the cogni^ 
tive operation I involved in the attainment of 
a concept at each leveU Many operations are 
poStulited to be common to more than one level of 

I 



:'^;-:':n: vf i;iHL^:u^^s; .in : -tlruAitub* Trh^ 
^ li ; < -Kluhitijs in.il ^^\n.:t(\m:]H 

■ -^t iLt ilUV. 

^ i"i !''.;'jrs ^r''l^^ r*'..*.-:;, ic-j [r 

nUvf; iiff.M-i.'!!. ,:s in thi; |;(;rformancu 3 nf in.ii- 

i::i.'nt .in ] ^iUu nroHun;(.' thnt (iw iifforeiiCus :\rt> 
not rnoroly f\\ iltr/e, ilnv=gvf?r, wo 'jivi' morn 
>:\r,\imsiB thmi Pinyet to coniitiong of luarniiij 
(vm short tinio intGrvalj^ fcithgr tiian tn .ii;v@l= 
npmpiU across !onq tinip snanH, m nnntinui^v 
Hitiier [iian discroto stagus in 'jonceptudl io- 
'.'olopment, to jgnrning-onvircnnientfil factors 
rathar thfin hiologlcahgonetlc factors in tiiG 
en,drg(fncu of cogriitlvG operation;, to 
Iflnguagc rather tiian logico-niath' maticai 
struc'urgri in thu intenial representation and 
relating of -^xperi'^ncns , jo not nEtciiipt 
to explain the biologiGal or priysioloijlcal 
bases of concept learning, How{3veri wo 
momim that individuals of the human species 



'Mil:: it ^lihiu-ti, 

-;;u:rii:d v;it:- h jr:!!:,.; v/it;;i;, Ii^v^.a ik- 

^"Vr, thf 111 lil^/r i^Vnlh . f cr-A'oyi iU,ii:i-,-i 
; til- ri^laii' i paaiii.a.. sr!' \V':-i:Lr ; !r; ^ 
■ '^i- i:ai,.,!u/l. ;;iL'M ti apu.:L!' : ^ 'a; iaa;a;a' ■;; , 

iUi!-:hM-UMr|, lhaa ar,-iinlith,;';aa;: 
in^ii^-^np^ilr araHMaj, aari mt a^!;;in,i, i;;;..^.:;/; 

ii' tnis Liaar va- mil iv;.irt pptn hasrai:,! 
rasaara:; ,,;!,: luval pa.aatal ra^-arcn aa uu;v 
are speaifiaally rulatu.: to Cuiica: t Icariun]- 
Ouracco;.:it is proiiaaly unlaientiiiiiaily solca- 

- ■■■■■■ ■■■■■ ■ itWit.! M.l .i; >.M.:U,! :.(lti.M.lp' ! 

;aore towar.l rosuarcii (^a lanrnina than on aqvt.'h 
opiaent, 

Uiinnudal n also inin-itply relataj tc 
our vloiv of coacapts ana tnc related experi- 
nientatlon ivith m\)](im ranainn in age from 
tnree y^^ars to younj aaulth-n/j, Btjcausc the 
n:^^shods used in sEudyinj .u.a.pt learning are 
related to one's linanrstandlnrj cf '^cQncept/' 
a brief discusaion of the natur.. 'i concepts 
precedes the overviev,' of Eh^; ":ca^d 
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\i\ ;i7i iuahn n:i i lUw i r-Mtifi Lui,)lic v-ntiti'; ;3 

u^^<* 1 i|;prouri/Uoly iii tw^ liff-n^nt cunt' . 
Tnkinj ting inti' account, an,; n Htartl;. ■ 
point for AiBcuB^Uv:} tha nnturc of concui^t- 
J'jfinu a en:^copt ''rJi:ri;.J i'lfcn.^aiiun ai^.^.L 
the proportins of one (f n:oro thlngs->:^hii?ctfi , 
vvont^, or procc'S^es=-that onablos nny i^nrtic- 
ulnr thuVj or clnHS of things to bci liiffoivnitiato : 
from, nnJ also relatod to, oUier thin^jg or 
claGScn of "liin 'J3 , 

In contiQctloa with concGpts as mental con- 
strucEs, it is notod that f^ach maEuring individual 
attains concepts according to his unique Igarn- 
ing experience's and maturational pattern . Ir 
turn, th'^ concepts he attains are used in his 
thinking about the physical and social world, 
The role of concepts in eKplanations of thlnk= 
ing is statGd v/ell by Kagan (1956, p, 97); 

, , . conn^Dts are the fundamental agents 
of intellecEual work, The theoretical 
signlfieanae of cognitive concepts (or, 
if you wish, sym/Dolic mediators) in psy= 
chologlcal theory paralltsls the soniinal 
rolo of vaLncc in ^hcmistry, yono in 
i)iology, or energy in physics, Uonceptg 
are vtev/ed as tha di^atiUate of sensory 
oxporlGnce and the vital link between 
external inputs and uvort behaviors. The 
H^O-R n:o.-iol of :\ gr:;jr:ition nvjc regarded 
0 as the black box switch that connected 
behavior vvlth a stimului source. The 0 
is viewed today as a set of concepts or 
mediators i 

Concepts as public gntltiei are defined 
as the organized infonnation corrisponding to 
thf» meanings of words. These meanings are 
put into dictionaries, encyclopedias, and 
other book^, Thus, the meanings of the words 
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■^''■■1 ^'l^-' -j'^ illy ; ; 

....... r 

^ai:,o loi. J . ' i/r o ( : h -\ : : ■ d,!'.- ; ..■ .n- 

V/: T i:; m \ \'\\]-\\\ ' - ][' \ ' :"\ ■ i \:- ] 

H'W4o^^ of .i| i^::^-: ,.|- v;ritt-;. '■;aiU -- .. :.wn\ aro 
-Auuiii] \i] f.ii- v.\.r i;-: in.ii s^wO'- .iH ,i ;:t,ir:Jar:i ■ f 
^■oii,n:ii:;ioatiu;i thai m ^liinro.; oy iho^^-: v;-t.- 
.0^■^!^ ^1 u:ii iuajt.= , i ii.Ldly^ Inoi^' viro '.■Onr^^pt:! , 
thai tac ,jf cxprriwiu^..^, funi;*-, i:; 

in iivijualy , itiicr in iui)' -nd. -nuy cjf lnnyr;u]o 
:Tnc;->^>;u.^ Of In olc-s- .^.■p^'n.;^>^oo .",n bi;. j^-a j'-' 
procoasus, ruttinv the thro'^^ lagi'tnor, worroll 
L^UiLuj; "/i iiiOriiUiiy ui - ivoro is, inurelu:.:, .i 
societnlly standardizo ; oonC'^nji, and v/hon wo 
aay that a word stanJH for or names a t:o;iccpt 
it is understood that wg aro spoaklng of con= 
c^pts that ar-j sharoJ anxng n.gn'.bors of a 
speech community" {Carroll, 1964. p, U^7i, 
Carroll also gave a useful account of the reb3= 
tionship of the parts of speech to one kind of 
concepl;, namely class concepts: 

Many words or higher units of tne lin- 
guiaUc system come to stand for, or name, 
t-he concepts that have been learned pre- 
verbally. Certainly this is true for a 
long list of words that stand for particular 
things or clnssod of things, qualities, and 
ovonts. Tor the bnglish languago, these 
categorios corrospond roughly to propor 
and common iiouns; adjectives; and verbs 
of action, percGption, and feeling, it is 
PGrh..pu clear that ''funcLun words" 
like prepositions and conjunctions, or 
gramniatical markers like the past tense 
sign can represent concapts, but a case 
can be rnade for this. For example ^ prep^ 
ositions like i^, ia, ^Q^, below. besldB. 
Mai GorreFpond to Qoncepts of relative 
spatldl poslti^=^n in a surprisingly complex 
and subtle way; and conjunctions like gnit 
hull hQwever. gi correspond to concepts 
of logical inclusion and exclusion, sim= 

3 



Li; . :-5=;-G] 

l^nBiAU: iho ir^portdnco cf consopts, :cr..-!l 
-lOflnitlons cf the v.'ord "concept" ;:y the Qxrart' 

rr-uniCdUon uripoiioJ ncros^^ .^nJ a von v-ithir. 
^i5Cii:linas [rUvf^ll, 1 jTj; KiAusmeier 6 li^nH^, 
:^6C;. iJ^lnitions vary apoarently for tnmc 
rG^isons; th^ number of entitles Ccill^ii con- 
cepts is ^^'^ry Ur:TQ: tharo nre ro^l llfforer / 
in tna nature of concepts both across and 
'.vuhi;; disciplines rind an inJivinunl s jcn- 
c-;jt of Lh^^ same clung or ciaases nf tnings 
channel mrirkedly v/lth increasing T;nturaElon 
an I k' irninq . 

a startinq point for :ielinGQtinj a hrn-:,> 
nrogramnicitic research effnrt, Klausmeier, 
i-iVis, i^^m5?^y, Frenric':, and iJavios (lyt/G^ 
formulated a conception of "conCGot'^ in tennu 
of dcofining attributes and values which they 
identified as common to many concepts from 
ve'^lous disciplines, Scholars at the Wiscon- 
sin R & D Center (Golub, Fredrick, Nelson & 
Frayer, 197]; Romberg, Steitz & Frayer, 1971; 
Tabachnick, WeiblG, & Frayer, 1970; Vcelker, 
Soronson, 6. Frayer, I971) and Markle and 
Tiemann (1969) have now demonstrated that 
analysis of a particular concept in terms of 
Its defining and irrelevant attributes Is useful 
in clarifying itg meaning. Flavell (1 970) has 
indicated that a formal definition of ''concept'' 
in terms of its defining attributes is useful in 
specifying what concepts are and are not and 
also in idtsntifyiny die great variability among 
concepts. Therefore, wg shall use this method 
of analysis in formally defining the wnrd "con- 
cept, " 

The eight attributes of "concopt" are 
learnabiiity, usability, validity, generality, 
power, structure, instance numerousness , and 
instanca perceptibility. Thesg attributes are 
presumed to be applicable to any public con- 
cept, that is, to the societally accepted mean- 
ing of any word that stands for a concept, 
Experts in the various disciplines may either 
by consensual agreement or through empirical 
research relate each of the attributes to any 
particular concept. Take, for example, the 
concept of v^b . Paychologlsts might reach 
consensus concerning the learnabillty and 
usability of vtr:b on the basis of existing knowl- 
edge, but they would more likely have to experi= 
ment to ascertain the extent to which lndivid= 
uals of varying characteristics are able to 
attain a concept of ^^arh. Similarly, llngulats 
might reach consensus on the validity and 
generality of ^aib. or they might also carry out 
fuiLiie^r research regarding these two attributes. 

O 
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' ^ '■■'■'^•l J^. '\^:vj.ri^ in nr/u; .:..u;; , 

- . : d :, 1 ;ni, icy x n::; ;.: , nsjertnin du> 

•'■■^ •■-■^-^ I' v;ninn it crnTc^Kcnns tc the puhiij- 

; U^:-^i. iliL>' - i -i,rU itinl" 
■ ^ ■■■ ^ ' I '-.^di-.^ c?n*:Uic5 5nd ne 

::..'n:.!- n^irni'l:-. f n: nvi n: d? ^ir- dscupso.: 
'■'^^'^ = 'V' ci^nnv -.r.i. ■. with s-nnn nUrl;-n.it<^ . 

Lgarnabllity 

Arcn^jr [:^^b) fonnally defmea ■conce;.:" 
in t-nn- :jf fiv- it .-drntv^-. : inDntifiability ' 

^ irn.: ml Itv , : j n..dn; ili t-.- , Mm n ;^ f.-rn : d 1 1 , 
nn.i f-r ;uttni:ilitv , Tho ,d.jnt attributes wo 
have BpcclfioJ for nublic concoptfi in;;dv thnf 
i^MiiiV conccpL:3 navu alrcuijy n^^on uionUfie i 
nnn labeled and that wesv uncs constantly 
nru boing formed and given labels, e. j., 
iUJ^a_sho£k^ Therefore, identiflability and 
labolability are assuined by the nature of public 
concopts as defined. The attribute cf learn- 
nhillty. a? u^p perrnivn ft, su})sumos frr;;ot = 
tabiiity, Uur attrujutc of usability corr* '^ponas 
i-' 'M jiily to tiiat uf iransfarabdity noKitrd by 
Archer, The other six attributes. In addition 
to laarnability and usabilitv which we have 
specified, appear to h^ useful fnr differon- 
tldting concepts from other categoriGS of learn- 
iiig outcomes, surh as S--R as soclations , prin= 
ciples, and problom-solviny techniques. 

Learnability varies among concepts in the 
BGneo that some concepts are more readily 
learned by individuals who share sindiar cul- 
tural experiences and language than are others. 
Tor example, concGpts that have readily per- 
coptiblc Instances , such as d.oq and tree , are 
more readily learned than are concepts without 
pefoaptibla instances— Btom and eternity . for 
example. The ease of learning a particular 
concept can be deterniinad through research. 

While public concepts vary in learnability, 
the level to which a particular concept as a 
mGntal construct is attained by a given individ- 
ual alsc varies, inf:reasing with further learn = 
Ing, For example, '.vlth m.ore learning an In- 
dividuars concept plant comes closer to 
the c-oncQpt held by the botanist. 

The level of m^astery of any public concept 
also varies among individuals of roughly equiv= 
alent maturational and eKperientlal levels. For 
eKample, high school seniors vary widely in 
their m.astery of the concept of valengp . This 
variability among persons of roughly the same 
age and experience pertains to the other sev^ 
attributes as well as to usability; therefore, 
we shall not refer to it further* 



Usabiiity 

Concepts vary in usability in the s^nsc 
that soma can be used more than othf^rs in 
underitanding and forniing principles and In 
iolvlng problems. For eKample , the mathe = 
matical concepts of numh^r and j^^i are prob= 
ably used mofe frequently in solving a variety 
of problems than are the concepts of Dfoportlaji 
and ratio . 

Concepts as mental Gonstructs of the in^ 
dividual become more usable as they are at- 
tained at successively higher levels. Bruner, 
Goodnow, and Austin (1956) indicated that at-^ 
talning a classiflcatory concept aids the In- 
dividual by: 

1* reducing the complexity of the organ- 
ism's environment i 

2 I Identifying the objects of the world 
about him , 

3* reducing the necessity of constant 
learning. 

4, providing direction for instrumFntal 
activity* 

S* ordering and relating classes of events, 
[Bruner^i^., 1956, pp. 12-13] 

As will be noted later In discussing the 
model of cognitive operattons^ the preceding 
general statements of BrunerfiLmi* can be 
stated more precisely in a form in which they 
can be tested. Having a classiflcatory or 
fomal concept enables the Individual (1) to 
generalize to new initances and to discrim- 
inate nonlnstances of the concept^ (2) to 
recognize other concepts in a taxonomy as 
supraordlnate, coordinate, or subordinate , 
(3) to recognlEe cause and effect, correla- 
tional, probabiUty, and axiomatic relationships 
among concepts, and (4) to solve problems 
involving the concept. The maturing individual 
can use his concepts more effectiveiy in the 
four ways Just cited as he reaches successively 
higher levels of attainment, 

Validity 

A concept is valid to the extent that experts 
agree on its definition* Concepts comprising 
well-defined taxonomic systems such as those 
of the animal kingdom, the plant kingdom, and 
the table of chemical elements have greater 
validity than do many concepts in the behavioral 
aoienoes, e,g. , int^lMg^r|gp , d emQcracy . lib- 
smlf and afoup dvn^rniaR Experts are In 
greater agreement concerning definitions of 
the first groijp of concepti than the second 
0' IP. 
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An individuars concept increases in validity 
as, Nvith learning, his concept comes closer to 
:hat of tne ej^perts, Markle and Tiemann (1969) 
assess the validity of an individuars classi = 
flcator>^ concepts by ascertaining the extent to 
'.vhlch ha makes errors of overgeneraliiation , 
undergeneralization , and misconception . These 
gfrors on the part of students are identifiable 
by an experimenter or teacher to the extent that 
there is agreement among experts as to the de^ 
fining attributes of the concept and its instances 
and noninstances * 

Generality 

Many concepts are arranged hierarchically 
in taxonomlc systems. Within the same taxon- 
omy, the higher the concept, the mor^ general 
It is in tenns of the number of subclasses or 
subordinate concepts it includes. Also, con^ 
cepts higher in the taxonomy have fewer de^ 
fining attributes than those lower in the taxon- 
omy since differentiations among subclasses 
are made in tems of attributei that are not 
used in defining the higher concepts. Living 
ihlML is a very general concept; vertebT^fite r 
mammal . and man are succeBsively less gen^ 
eral. The numbar cf attributes neceseary to 
define a concept increases as the concept 
becomes more specific. 

As noted earlier, the individual organizes 
and relates his own store of concepts. If his 
organisation of concepts is the same as that 
of any of the taxonomic systems mentioned, 
then his concepts also vary in genefality in 
a manner analogous to the taxonomlc jy^stem* 

Power 

The attribute of power refers to the extent 
to which a particular concept facilitates or is 
essential to the attainment of other concepts'. 
Bruner (1961) , for example, stated that there 
were certain big ideas, or fundamental con- 
cepts, in each of the various disciplines* He 
recommendod that these should be taught first 
so that less powerful concepts and factual 
information could be related to them, Ausubel 
(1966) dealt with the power of concepts In^ 
directly through the construct of advance organ^ 
izeri He stated that an advance organizer, 
that is, introductory material to a lesson, 
should Include concipts at a higher level of 
abstractness , generality^ and Inclusiveness 
than those in the lesson so that the concepts 
presented In the new material could be related 
to thoie in the advance organlier. 

The relative power of the concepts held 



the judgn;ont of Hchol^r?^ in tho 7nnc'-.is ii^ci- 
nlinos, such □§ 3runor (:96Ii, IV'lir (1^)66), 
and Aovak (I9b6i* It ia rncoiniT^r^ i , howov^T, 
that individuals Jo oryanUo thoir concepts niiJ 
that no— infomintion is n.oro r^^n:lily rclatod to 
cGrtain concopts thoy havn alroniiy loarnod 
than to others . 



StryctUFt 

Any public concept dQfino ' i;, Eorms of 
ottribi'tos has a structuro, a relntoJnoss of 
the dofining nttributos. Bourne (19 70) JescrlbeJ 
an intorLolly consistont structure of concGpt 
attributes, which ho cnlled conceptual rulos* 
The rules vvere darived from the calculus of 
propasitions which generates a totnl of 16 
possibilities for F^artitionlng a stimulus populo- 
tlon, using at most two stimulus dlmonsi^ms. 
According * '-'ourne, ton of the possibllltir^s 
are uniquo and nontrivial as rejlated to cnncept 
structuro and can be reduood to five palr^, 
each pair consisting of a prlr^iry and a CDm = 
plemantary stimulus partition, or concepcual 
rul©. The basis of the five pairs is that any 
instance which ia positive under one rule is 
negative under Us complement. Tlie conceptual 
rules are described In Table 1 . The primary 
rules appear in tho left columns and are labeled 
the affirmative, the conjunctive, the inclusive 
disjunctive, the condltloneil , and the bicondi- 
tional conceptual rules. 

Bourne (1970) summarized a series of e:<=- 
periments Involving subjects' learning of the 
conjunctive, inclusive disjunctive, conditional, 
and hiconditionril rules. Sizable and positive 
intrnrulc and interrulo transfer effocts were 
observod, suggosting a tentative hierarchical 
model of the sophisticated subject's knowlodgo 
and skill based on the gonGrative charrictor of 
concepts* According to our logical analysis, 
most concepti Involvn any of four rules- 
affirmative, conjunctive, inclusive disjunc- 
tive, or conditionaL 

An individual may or may not bo nbln to 
either identify or name the defining attributos 
of the concepts he hc3lds t However, attaining 
the concept to the highest level of mastery 
requires recognition and naming of the defining 
attributes, as will be noted later in discussing 
the model, Bruner, Olver, Greenfield ot al . 
(1966), Nelson (1971), and Wiviott (1970) 
found that knowledgo of the intrinsic attribufys 
of concGpts, which for many concopts are also 
the defining attributos, increased vvith age, 
Wide difforencos in the ability to identify and 
naniQ the attributes were also obser^^tjd by 



Instonce PerctpHbility 

Concopts vary with respect to the extent 
that instnncos of them can be sensed* ror 
Gxan-. plo, has ri;any instances which can 

be n^anipuiatGd, soon, and smolled, whereas 
oturnltv ha a no percoptible instancos. Between 
these poles are cnncnpts whose instances can 
be reproscntoJ witii varying degrees of accuracy 
hy drnwlngB nr by other means. For oxample, 
onn can joiK?rate a visual roprcsQatation r.f a 
concopt such as point but not an t^bsorvable 
instance cf it. 

With increasing ago, inJiviJuals are able 
to identify the less obvious attributes of in- 
stances they have experiencod. Also, the ^ari = 
ous sensory modalities can be used in ccrnljlna- 
tion. According to Bruner (1964), tne i:,c.lunn-j 
child is succoHsively able to interact with and 
roproHQnt tho ^ nvironniont enactively, ikanically, 
and symbolically , and to combine those modes 
of roprnsontatlon . As tiie child gets '^yer, he 
can loarn more through manipulating objects 
and seeing thorn. In addition, he can loam 
about them through symbolic, especially verbal, 
experiences . 

Instance Numerousnesi 

Most concepts have Instancos. The number 
of instances ranges from one to an infinite num- 
ber; one instance^ Larth ' a moon; a small nuin^ 
ber-^the continents; a large numbor^drops of 
water; or on infinite number— integers . Certain 
concepts may have imaginary rather than actual 
instances, for example, pilotlesg nasHonqQr 
airplanes . 

Most individuals CQntinuo to encounter 
now instances, or pictorial or verbal repre- 
sGntations of instances of the same concepts , 
with increasing age. But there is great variabil-= 
tty among individuals with respect to the num- 
ber of instances of the same concepts encoun- 
tered and with respect to the nature of the in- 
stances encountered. Children living in desert 
regions do not eneoanter swamp lands; those 
who live in the lowlands along rivers, lakes, 
and oceans do not encounter deserts; some 
children living in our inner cities Gncounter 
no kind of land except the asphalt of the 
inner city. 

For different individuals the particular 
instancos of the same concept encountered 
may vary markedly. For oxampiO; most chil-^ 
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Overview of the Model 



Figure 1 shows tho structure of the iTiOdal # 
Four successively higher h vels the attain- 
ment of the same concepi re outlined* The 
fcur successive levals are " :Qncrete . idc^ntif.y . 
claS£>ificatorv . and formal . A concept becomes 
increasingly usable and valid when attaine ' by 
f\n individual at t\\(? succGssive levels, 

To prevent cDnfusion, we state hero tha^ 
the model in its cotality describes the attain- 
ment of four levels of the same concept rather 
than four kinds of concepts. The four levels 
apply to the m-iny concepts that can be defined 
in terma of attributes and which have actual 
perceptible instancf^s o. readily construci"pd 
representatiora of instances. We have aireL^.dy 
cited a few examples of this kind, which in- 
cludei all the concepts comprising che plant 
kingdom and the rlnimal kingdom , However, 
the operations at each lavel are intended to be 
applicable also to different kinds of conceDts, 
some of which, because of their nature, are 
not attainable at all four ^evals. We can spec- 
ify these kinds of concepts and the levels at 
which they may be attained. 

There are some concepts for which there 
is only one instance, such as Earth's moon and 
Abraham Lincoln , and some that have many 
identical Inatances, for example, inch and 
pound . Ralated to Figure 1, such singU-^ 
instance or identical^instanca conr^pti vvhich 
have defining attributes may be attained at 
the concrete, identity, and formal levels, but 
not at the classificatory lavel. By our defini= 
tion of classificatory level, thara must be at 
least two r nidentical instances that can ba 
placed in the same class* Therefore/ some 
concepts as specified In this paragraph cannot 
te attained at the classificatory leveh 

There are other concepts that are not use- 
ful for classifying instances and noninstances 
but th^t have defining attributes, for oKample, 
force and space . These also might be iuarned 
€it the concrete, identity^ and formal levels, 
but not at the classificatory level. 



-some concepts are of such icnv validity 
that there may not be agreement as to the dofuung 
attributes, for example, ba^utv and morality . 
Concepts such as these might be learned at tne 
three lower levels but not at the fonTial leveU 

Finally, there are concepts with no per- 
coptibh^ insianccs, such as infinity and ptplj; ■ 
These cannot be learned at the three low- r lL:'Vt-lB 
but might be learned at the formal level. 

Returning to the four levels given in inj- 
ure 1 , we postulate that attaining a concept at 
the four successively higher levels is tho norn;a=' 
tive pattern for large numbers of indtvidu.jls 
under two conditions. First, the concept is of 
the kind for which there are actual rnrcsptible 
instances or readily constructed representations; 
and second, "he Individual has axparlances 
with the instances of representations starting 
in early childhood. Further, in order to proceed 
to the formal levels individuals must acquire 
labels for tha concept and for its attributes. 

Children have direct expariences during 
preschool years with many things and attain 
concipta of these things at the first two levels. 
They also attain many concepts at the classifi^ 
catory level and learn the socletally accepted 
names for the concepts and their attributes 
though fomial and informal inatruction. 

Earlier we indicated that some individuals, 
due to environmental conditions, may not en- 
counter actual Instances of a concept; rather, 
thev i^xperience instances only in verbal or 
pictorial foriiu Thus, these individuals may 
attain a concept at either the classificatory or 
the formal level at the outset. 

It should also be noted that the mature 
person, although capable of attaining a concept 
at thc^ formal level, may attain it only at one of 
the lower levels and stop at that lavel because 
of the way in which the perceptible instances 
are f^ncountered or other conditions of learning. 

Figure 1 also shows the ways that con= 
cept.i may b© axtGnded and used. Concepts 
acquirec at the classificatory and formal levels 
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IV 

operations Rtlatgd to Levels of Confepl Attainmsnt 



Havin i considered the overall features of 
the model, we may take up the operations in 
more detail, starting with those pertaining to 
the concrete level, 

Cancrett Ltvfl 

Attainment of a concept at the concrete 
level is inferred when the individual cognizes 
an object that he has encountered on a prior 
occasion. It is appropriate to define some 
terms before proceeding further* We use the 
tarm "operations'' much like Guilford (1967) 
does, Guilford defines the operations n£ 
rognitlon, Tnemory^ productivG thinking, and 
evaluation formally and also operationally in 
terms of test performances. He states that 
cognition must be related to the products 
cognized and defines cognition formally as 
follows : 

Cognition is awareness, immediate 
, discovery or rediscovery^ or recogni^ 
tion of information In various forms ; 
comprehension or understanding . . , . 
The most general tenn^ M^MMMM^i 
emphasizes having active information 
at the moment or in the present . , , 
the term, recoqnttiQn . Is applied to 
knowing the same particular on a 
second encounter , . , if cognition Is 
F^racttcally inatantaneous , call it 
recoanltiQn; if it comas with a 
slight delay, call it "immediate 
discQvenM " [Guilford, 1967, pp. 203 = 
204] 

The first step in attaining a concept at 
the concrete level is attending to an object 
and representing it Internally. Woodruff 
{19 61) points out: 

All learning begins with some form 

of personal Gontact with actual objgcti, 



events , or circumstances . , . , 
The individual gives attention to 
some object , , . , Through a light 
wave, or a sound wave, or some 
form of direct contact with a 
sensory Organ In the body^ an 
impression is picked up and lodged 
in the mind, [Woodruff, 1951, 
p. 66] 

Gagne (1970) indicates that as the indi- 
vidual attends to an object he discriminataa it 
from other objects. Woodruff (1961) calls the 
outcome of these attending and discriminating 
operations a concrete concept, a mental image 
of some real object experienced directly by the 
sense organs. The inffint, for example, attends 
to a large red ball and a white plastic bottle, 
discriminates each one, maintains a mental 
image of each, and cognizes each of the oljjects 
when experienced later. 

Tha discrimination of objects involves 
attending to distinctive features that serve to 
distinguish them one from another. Thus, very 
early the child learni to raipond to groas differ- 
ences in such faatures of objects as size, snapd, 
color, and texture. As the child matures, he 
becomes capable of making finei discriminations 
involving these and other features. 

The attainment of a concept at the concrete 
level thus requires attending to the distinctive 
features of an object and forming a iriemory 
image which represents the object as a unique 
bundle of features. The concept at this level 
may or may not be associated with the concept 
label, depending on whether the label has been 
learned and remembered, and whether it has 
been assorlated with the concept. 

The preceding analysis of the operations 
in attaining concepts at the concrete level is 
sufficiently comprehensive to include motoric 
eKperienclng of objects. That is, an object may 
be manipulated physically and repre3^pf^(i ^^n^ 
TifftlVglv as well as sKplored visually and 
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rfjomEontpi ikonlcallv. to uso Bruner's (1964) 
terniinQlogy . The- model postulates Chat 
nttDnJing. discriminating, and romembQrmg 
arc involved in sensorimotor experiencing as 
v/ell as in the? visuril pcrcoption of objects, 

Identity Level 

Attainment of a concopt at the identity 
In vol is Inferred when the individual cognizes 
ein objQCt as the same one previously encoun-^ 
terod when observed from a different perspoc- 
tive or sensed in a different modality. For 
oxarnplo, v/h^n the chUd makes the same re^ 
sponse to the family poodle whan seen from 
straight ahead, from the side, and from various 
angles / he has attained the concept of poodl g 
at the identity level* Whereas concept attain^ 
ment at tr. concrete level involves simply 
discriminating an object from other objects * 
attainment at the identity level involves both 
discriminating various forms of the same 
objoct from other objects and alio generalizing 
the forms as equivalent. Generalizing is the 
new operation postulated to emerge as a result 
of learning and mituration and to make attain^ 
ment at the identity level possible, 

As noted earlier, there are some valid and 
powerful concepts, such as Iggliah ■Alphabet. 
for which there is only one instance but which 
can be represented in different ways* i,e, * 
aurally and in printed fonm. These concepts 
are typically learned at the concrete and 
identity levels but not at the classificatory 
level. Therefore, as shown in Figure 1 by 
the arrow going directly from Identity to formal 
le^'eh indlvlduali proceed directly from the 
Identity to the fomial level with this kind of 

Bruner, GoodnoWi and Auitin (1956) have 
polntad out that identity rasponeeB occur vary 
early in life and that the capacity to recognize 
Identity may be innate and merely eKtended to 
new events through learning, Vernon (1970), 
however; believes that infants have to learn 
by experience that objects and events in the 
environment are perrnaneht even though they 
mny change their appearance from time to time 
as their distance and orientation change. 
Whether identity responses are innate or 
learned, the capaeity to recognize identity, 
indeed the expectation of the continuity of 
objects and events in the environment, is well 
developed in adult perception, 

Recognition of object identity is dentfal 
to Plaget's fomulationi. According to Elkind 
(1969), Piaget's conception of concept empha- 
sizes the variability that occurs within things, 
that ii ^ the changes in state, form, and 
appearance that can occur to any entity* 



i'lajGt pcsEulateJ the principles of liontity 
and conservation, idojuity being concornud 
with mainEaining the liKenoss or sameness 
of thts samo thing in thought and conservation 
being concerned with maintaining Lho likeness 
or aameness of the same thing m expGrienco* 
An indivlduari concept of d_Q_a . for exarr.ple, 
presumes that an individual dog will retain its 
"dogness" both in thfj internal rGprRSontation 
and in the direct exp^^rlenco t)f the inJividual 
with the doui Without this permanence both in 
the mental construct and in the actual instance 
of the specific dog, the individuars criteria 
for recognizing a Jog, or dogs, u'uuld shift 
from moment to momsent. 

Elkind pointed out that American pgychQi= 
oglsts have tended to ignore this within- 
instance variability of concepts and have 
emphaii^ed the discrimination response aspect 
of concopt attaininont by which positive In^ 
stances are cognized and discriminated froii) 
noninstances . Elkind (1969) summariZGd the 
two pointe of view thus: 

From the disGrlminative response 
po^ nt of view, the major function of 
t, concept la the recognition or 
uiassificatlon of examples* The 
Piagetian conception , however, 
aisumes that a major function of the 
concept is the discrimination between 
the apparent and the real. This dis = 
crimination i in curn^ can be reduced 
to the differentiation of between^" and 
withln-thingi types of variability. 
Hare again, a comprehensive con- 
ception of a concept must include 
both functions begause, in fact, 
every concept dots serve both pur^ 
poiei* [p, 187] 

The present model pfopoges that a 
concept li attainsd at the identity level tempos 
rally before it is attained at the classificatory 
level. Stated differently, the individual must 
be able to cogni2e various forms of the same 
object as equivalent before he is able to 
generalize that two or more different objects 
belong to the same class. 

Classiflcatdry Level 

The lowest level of mastery at the alassi- 
ficatory level is Infened when the individual 
responds to at least two different instancos of 
the same class as equivalent even though he 
may not be able to desgribe the basli for his 
reiponse* For eKample, when the child treats 
the famliy'i toy poodle and the neighbor's 
miniature poodle as poodles although he may 
not be able to nam© the defining attributes of 
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: jOJles, no naa fjtt^inoJ a concept at the 
classificatory lovol . 

Gon^3ralizlny that at loast tivc different 
insteinces aro equivaient in some way is the 
lower hnUt of this level of concept learning; 
ihQ individual is ^till at the cUss ificatory 
level C3f concept learning when he can correcth/ 
Glossify a larger nunr.bf?r of instances as 
eHamples nni nonexci::; pies , but cannot accu= 
rately jescribe the b^sis for his grouping in 
terms of tho defining attributes, Henley 
{cited in Deese. 1967), like many other re- 
searchers, has observed this phenomenon. 
Many of hor subjects were able to sort cardi 
correctly into examplos and nonexamples of 
tho concepts being kfarned--things with 
serrated edgea and things that hold things 
together-=yet gave totally cfron'^nus defini-- 
tions of the concepts. 

Formal Ltv@l 

A concept at the formal level invo; ing 
classification is inferred when the lndtv,iual 
can give the nama of the concept, ca,i na.ne ita 
intrinsic or societally accepted defining attri- 
butes , can accurately designate instances as 
belonging and not belonging to the set, and can 
state the basis for their inclusion or exclusion 
in tenths of the defining attflbutss . For eKample, 
the maturing child denionstrates a concept of 
dog at the forrnal level If when shown dogs, 
foxes i and wolves of variQus sises and colors i 
he properly deiignates the dogs ai iuch, calls 
them "dogs, " and names the attributes that 
differentiate the dogs from the foxes and wolves. 
The distinctive aspect of this level of concept 
mastery is the learner's ability to specify and 
name the defining attributes and to differsntiate 
among newly encDuntered initances and non" 
initancei on the basli of the preience or ab- 
sence of the defining attributei, 

As noted in Figure 1 , the labels for the 
concept and the defining attributes may be 
learned at any of the three lower levels but are 
not essential at those levels , Similarly, the 
discrimination of the defining attributes mdy 
occur prior to the formal level but is not essen- 
tial. Thus, discrimination of things on their 
global and diffusa stimulus properties which 
is essential at the concrete level changes to 
discrimination of more specific and abstract 
properties at the identity and classlficatory 
levels. However, at the fomal level , the in- 
dividual must be able to diicrlmlnat© the defin- 
ing attributes from irrelevant attributes and 
label the defining attrlbutea. Wg hypothislze 
that individuals v/ho can do the discriminating 
and labeling of the defining attributei , In com- 
parison with those who cannot, will also idan- 



tify cr-copt examples with fcwor errors cf 
aver jv/nt^ralizaUon anJ unJorjonerallzation anA 
NVill also be able to use the concept huto 
effectivoly in the three Qthot ways specifiuU 
in Figure 1 . 

The operations involved in concopt 
learniny^ ac the fonrial level are also shown in 
Figure 1, The firat operation given at the 
formal level is ihat of discriminating the 
attributes. For some concepts with oDvious 
attributes such as color and form, the Jiscrlnn = 
nations may have occurred at oarlier levels. 
However, both discrimination and labeling of 
the attributes arc ossgntial at the formal h?yeL 
This is true whether the individual infers chc 
concept by hypothesizing and evaluating 
relevant attributes or by cognizing the attributoH 
common to positive instances as shown in Fig- 
ure 1 , . 

Individuals differ in their ability to 
analyze stimulus configurations into abstract 
dimensions or attributes . There is evidence 
(Gibson, 1969) that this ability develops with 
age, Retarded children may have difficulty 
with simple concept learning tasks because of 
difficulty in learning to select out and attend 
to specific dimensions (Zeaman S House, 1963). 
Even among children of adequate mtelligence 
there are those who characteristically analyze 
the stimulus field and apply labels to attributes 
while others tend to categorize on the basis of 
a relatively undifferentiated stimulus (Kaqan, 
Moss 6. Sigel, 1963) , 

Orienting instructions may be given to 
make explicit the attributes of the stimuli 
(Klausmeier & Melnke, 1968). These instruc- 
tions facilitate the learning of concepti at the 
fomal level by asiurlng that the learner knows 
all of the attributei which may be relevant to 
the concept, 

In connection with language and concapt 
attainment I we recogniie that deaf individuals 
and others who lack normal ipeich development 
may attain concepts at the formal level. By our 
definition, the individual must know the defin-^ 
Ing attributes of the concept and must be able 
to communicate this knowledge. Verbalizing is 
normaijy used in this kind of . ommunication * 
but symbolic cominunicatlon^-for example , 
sign language = -may aljo be omployed, Thus 
speech^ is not necessary for the 

attainment concepts at the formal level, 
but there must be some means for symboUzlng 
and communicating the concept in the absence 
of examplars , 

Having discriminated and named the 
attributes^ an individual may infer the formal 
level of a concept in either of the two ways 
shown in Figure 1 * One way involves fonnula^ 
ting and ©valuatlng hypothesei and the other 
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pDsUlve instances. Which strategy a learner 
uses depends on the instructions he has been 
given, his age, and che kind of concept In- 
stances he eKparienCei , 

Levin© (1963) defined an hypothesis as 
the subject's prediction of the correct basis 
for responding. In the hypothesis^testing 
approach, the learner guesses a possible de- 
fining attribute or combination of attributes. 
He then corr.parea this guess with verified 
examples and nonexamples of the concept to 
see whether it is compatible with them. If 
they are not compatible, h£ makes another 
guess and GValuates it against further examplGb 
inJ noneKamples* Eventually, he combines the 
information he has obtained from testing his 
hypotheses so as to Infer all the defining attri-^ 
butes and thereby the concept. 

Essential to the hypothesis-testing approach 
are the operations of remerribering and evalua- 
ting hypotheses. There is support (Levine, 
1963; Williams, 1971) for the idea that the 
subject formulates and remembers a population 
of hypotheses , remembers the hypotheses that 
were rejected, and also remembers th^ last 
one accepted as correct. Bruner, Goodnow, 
and Austin (1956) indicate that an individual 
determines whether or not his hypothesized 
concept is valf i by recourse to n ultimate 
criterion, test by consistency, test by con- 
sensus, or test by affective congruence. 
Inherent in all four procedures is estciblishing 
a criterion for Judging the correctness of an 
hypothesis* In the present model, the validity 
of an individual's concept may be aseesed in 
tenTiS of how nearly it corresponds to experts' 
agreement concerning the concept. 

The operations involved In the hypothesls-^ 
testing approaGh to inferring concepts appear 
to characterise individuals who cognize the 
information available to them in laboratory and 
ciassrc m settings from both positive and 
negative instances. These IndivlduaKi 
apparently reason like this: Instance 1 has 
land surrounded by water* It is a member of 
the class. Instance 2 has land but is not 
surrounded by water* It Is not a member of 
the class. Therefore, lands surrounded by 
water belong to the class and lands not 
surrounded by water do not* Surrounded by 
water is a defining attribute of the concept* 
This Individual has attained a partial and 
possibly Gomplete definition of the concept 
based on experiences with only one positive 
and one negative Instance, 

A secona way of inferring the concept is 
by noting the commonalitiei In examples of 
the concept* The commonality approach Is 
used more often than the hypothesising 



either incapable of carrying out :ho hypothi?= = 
sizing and evaluating operations or for other 
reasons pursue the commonality strategy 
(Tagatz, 1967). In this connection, the 
commonality approach is entirely appropriate 
for use when only positive instances of the 
concept are available* Thus, it is probably 
employed in situations v/here the Individual 
is given only positive instances or verbal 
descriptions of positive instances* 

Our model is ccnsidered appropriate for 
learning concepts at the formal level Ly either 
a didactic or an inductive method of information 
presentation. We agree with Ausubel {1966) 
that many concopts arc attained at the classic 
flcacory and formal levels by upper elementary , 
high school, and college students through 
being given the names of concopts, verbal 
definitions, and verbal examples but no actual 
instances of the concepts. Ausubel designates 
this kind of learning concept aseimilation 
an exampU of meaningful reception learning, 
to contrast it with "concept formation, " an 
example of meaningful discovery learning. ^ 

We should consider briefly what takes 
piace when the learner is given the concept 
name, its defining attributes, and a verbal 
description of an instance or two, ae is 
frequently done in classroom settings. The 
individual may attain a concept at a low if.*vel 
of mastery through this brief Instructional 
sequence i However, his m.aln task thon"^^= 
after is to properly generalize to nevvly cn = 
countered positive instances and to discMmi- 
nate noninstances , This accurate yuneralising 
and discriminating Involve further learning, 
including the use of the operations specified 
In the model at the formal level. The basic 
operations entailed in identifying newly en- 
countered Instancei are hypothesising 
whether the Instance does or does not belong 
to the concept and evaluating the hypothesis 
in terms of the defining attributes given in 
the definition, Prerequisite to these two 
operations are discriminating the attributes 
of the concept and knowing their labels. 

Acquiring Approprlatt Labeli 

The Importance of language In concept 
learning is widely acknowledged by American 
and Russian psycholoyists (Bruneri 1964; 
Vygqtsky, 1962), Having the labels of con- 
cepts enables the individual to think in 
symbols rather than In images and also to 
attain other concepts through language qh- 
periences in the absence of percoptible in- 
stances. Carroll (1964), as noted earlier, 
has outlined the close relationships among 
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corcepts, meanings, and words. However, 
our purpoae here Is not to deal with the rela- 
tionships between language and concept learn- 
ing , but to show at what points labels may be 
learned and assQclated with the various leveli 
of concepts , 

Figure 1 indicates that a concept label 
may be iissociated with an instance of the 
concept at any of the four levels-^concrete , 
identity, classlflcatory , orfonnal, American 
children who have somewhat ilmilar experi-- 
ences and instruetion regarding certain con^ 
cepts might manifest a sequence like this: 
A young child first encounters a dog. The 
child's mother points to the dog and says 
'*dog. The child then says "dog, " and 
associates the name with his concrete con^ 
cept of the dog. Next, the child develops 
the concept of the same dog at the identity 
level through experiencing it in different loca^ 
tlons and situations. His mother repeats the 
name at various times in the presence of the 



dog* the child says the word fepeatedly. The 
word "dog" now comes to reprb?ent the child's 
concept of the dog at tne Identity level* Sub- 
sequently, the child encoimters other dogs and 
observes that they, too, are called '-dogs." 
He generalizes the different dogs as equivalent 
in some way and assoctat^s the name "dog" 
with whatever similarities he has noted. 
The word thus comes to represent his class 
of things called "dogs. " At the formal level, 
the more mature child discriminates and learns 
societally accepted attributes of the class of 
things called "dogs" and also learns the nameg 
of the attributes. Now the child's concept of 

approaches or becomes identical to the 
societally accepted definition of the word 
"dog." As Carroll (1964) pointed out, the 
concepts held by individuals and the meanings 
of the words representing the concepts are the 
same for mature individuals who share sir liar 
cultural experiences and the same language* 



EKLC 



17 



V 

Concept Exterwion and Lltilization 



The individual who has formGd a concept 
may extGnd and usp it as shown in Figure U 
ConcDpts learned ac the classificatory and 
formal levels can be used in generalising to 
new instancGS, cognizing supraordinate- 
sutaordiiiuLe relations > cognizing predictive 
and axiomatin relations among concepts ^ and 
generalizing to problem^solying situations, 
Ausubel (1963) and Gagns (1970) have 
theorized concerning the use and extension 
of attained concepts; however, very little 
empirical research has been done. In this 
regard, Ausubel formulated the constructs of 
cognitive structure, advance organizer, 
eorrelative subiumption , and derivative 
subsumption to show how previously attained 
and newly encountGrod concepts are rGlaced, 
while Gagne has indicated that attained 
concepts are prerequisite for the learning of 
rules. Because of the paucity of theory and 
re search, we are able to offer only tentative 
suwrjeEtions regarding the extension and use 
of i;nowledge about an already formed concept 
in the following section. 

Generoliiing to Ntw Insfancti and 
Discriminating Ns/iinstahCts 

The attninmont of concepts at tlio classi- 
flGetory and formal levels reduces the need 
for additional learning and rolearning, primarily 
because the individual is able to generalize to 
new instances of a concept and to discriminate 
nonlnstances , Having a concept also provides 
the individual with expectations which help 
him deal effectivf ly with new instances of it. 
Once he identlfie.'^ a plant as poison tvy, he 
may treat it gingerly. One test of concept 
attainment in our eKperlments is the individ= 
ual's ability to proporly categoriEe initonces 
not previously encountered as instancQs or 
noninstances of the particular concept* We 
find that both school children and college^age 
students generalize to new instances readily, 
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Further, the use of instances and nonin'itances 
in instructional materiali to teach concepts 
can be manipulated so that errors of over^ 
generalization and undGrgeneralization can 
be predieted (Foldman, 19 72; Swans on, li72). 

Not only does having a eoncept enaDle 
the learner to identify new instances and act 
appropriately toward them, but direct and 
verbal eKperiences with the new instancoa 
possibly increase the validity and power of 
the concept for the individual as these attri- 
butes were detined earlier. For example/ the 
Canadian visiting Kenya during January, when 
It is summer there, may attain more valid ind 
powerful concepts of flower and plant. 
Similarly, by being told that a whale is a 
rnaninial, an individual comeii to realize that 
some mammals can live in the water as well 
as on land. Hence, his concept of mammal 
has Increased validity^ 

Cogniiing Supraordiriate^Subordfnatt 
Relaflonihipi 

Besides generalizing to new instances, 
individuals can also use concepts attained at 
the formal level, and possibly at the classi- 
ficatory level/ In cognizing coordinate, 
supraordinate , and subordinate relationships 
among classes of things. The lowest level 
of cognizing these relationships Is inferred 
when the Individual, according to verbal 
instructions, put;s Instances of hierarchically- 
arranged eoneepts in their proper groups. 
For example, an Individual upon request puts 
all instancei of red and blue equilateral 
triangles in a grouping of equilateral 
triangles, all Instances of equih.teral triangles 
and of right triangles in a grouping of triangles, 
and all instances of triangles and of rectangles 
in a grouping of polygons, Further, he justi- 
fies each group formed on the basis of the 
defining attributes of the group. For example, 
he states that equilateral triangles include 

19 



ail the triangles that have tnree equal sides, 
triangles include all the figures that nave 
three sides, and polygons include all the 
forrrs or figures that ha^^o ihrGe or more sides. 
More precise tenunology might be required, 
such as "an equilatBral triangle is a pUne 
closed figure with three sides of equal length* 

Possible higher levels of attaining the 
supfiordinat«=cQordinste- subordinate relation-^ 
ships include v-hat Kofsky (19 66i designated 
as relt3tionships involving inclusion and 
exciusion. Again, merely beiny able lu 
group a few instances properly according 
to varbal instructioni ii not a iufficient 
test of understanding these relationships; 
an adequate justification for the actions 
IS required. According to Kofsky (19 66), 
knowledge concernir.g supraordinat;/- 
subordinate relationships increases with age. 

The undsrstandmg of supraordinate- 
subordinate relationships increases the valid- 
ity and usability of the individual's concepts. 
For example, knowing the attributes of a_OLd 
and also that vinegar is an acid leads to the ■ 
inference that vinegar has the attributes of 
all acids, as well as the attributes peculiar 
to vinegar. Thus, all of the things known 
about acids ==for e::ample, how they react 
with bases--are true for vinecgar also. In this 
way, learning that a^cM is a concept super^ 
ordinate to vine gar increases the validity and 
usability of the concept of vinegar for the 
individual, 

C@gnlimg Othtr Relstionships 

In the model, statements of relations 
between or among concepts involving cause 
and effect, correlation; probability, and other 
lawful relations such as contained in axioms 
are treated as different from relations of in- 
clusion and exclusion involving supraordinate 
and subordinate concepts. These first three 



kinds of relationships are referred to b%- 
Mar^ (1970) as laws and by Gagnd (1966, 
1970' as principles or rules. Mathematicians 
particularly state lav^ful relations or "givens" 
in axiornatic statt^ments, 

Bruner, Goodnow, and Austin (1 956) have 
pointed out that understardtng law'ful relation- 
ships between or among concepts pem-iits the 
reluting of classes of things instead of indlvid= 
ual things. In this connection, Gajne (1970) 
cites the example of the rul^^ "round things 
roll, " and indicates that understanding the 
relationship among the concepts incorporated 
in the rule enables the individual to predict 
what will happen to Mi round things under 
certain circumstances. Or, consider the 
rrore complex relationship **Wlien two sub- 
stances at different temperatures come into 
contact, the temperatures of the substances 
tend to equalize. " This relationship permits 
us to infer what will happen in such diverse 
situations as putting ice cubes in wirm soda 
pop or being lost in a snowstonn. 

In all cases, being able to understand 
and use a lawful relationship depends on 
knovving the concepts that are related. Only 
then can the principle or axiom be applied to 
the appropriate phenomena, 

Gtntralizing to Problam-^SolvIng Sityations 

Woodruff (1967} disauases the rule of 
concepts in higher-level mental activities, 
including problem solving. Also, Gagnl (19 70) 
indicates that one way in which concepts are 
used in solving problems it by the application 
of principles to the problem^solving situations. 
For example, principles underlying the cong- 
ee pts of pressure, volum.e, gravity, and 
distance can be utilised to determine the 
height of a mountain using a barometer. 
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VI 

Conditions of Concept Learning 



KlausnieiQr ot al. (1965i outiinea the van- 
ables to be taken into accouiu m iheir long = term 
programmatic research on concept learni;. j and 
instruation. Three classes of vdriables iden= 
tified wgre organismic, task, and instructional 
conditions. The more explicit subsets of 
interest for th© modal are age. or mtarnal con= 
ditions, task variables associated with the 
nature- of concepts, and instructional cgniuions, 

Age and Concipt Masfery 

The two ago variables of primary concern 
in the present model aru (1) the ability of 
the individual to cnrry out the cognitivo aj)ora = 
tions at each of the successive levels, and 
(2) the ability to carry out each operation on 
more highly differentiated and abstract proper- 
tien of concnpt ins^nncos a" roquirGd at suc= 
cessivoly higher levels, AU^ , being ai le to 
speak nnd comprohend words is critical in 
attaining any concept at the formal level, 
These and other abilities n:ay be treated as 
age variables from a davelopmental point of 
view and as Internal conditions of laarning 
from a learning point of view, 

The preceding variables may be reviewed 
briefly as they are related to the successive 
levels of concept attainment. The attendlna, 
discriminating, romembering, and generalizing 
operations requisite for attaining a concept at 
the concrete and identity levels are present in 
very young children. In order to attain a cor.- 
cept et the classlficatory level the child must 
be ab.e to carry out all these operations on 
more highly differentiated properties of tlie 
instances and must be able, in addition, to 
generalise that two different Instances of the 
same set are equivalent in some way. Because 
verbal definition of the concept is required for 
attainment of a concept at the formal level, the 
child must have sufficient language competence 
to forrnulate or comprehend such definitions, 
rurther, when concepts are attained at the 



formal level through verbal instructiun, as 
is ofto^n the case, the child must understand 
the nieanings of the words used. Thus, 
acquisition of language competence and 
specific tenninology as vvell as the ability 
to cairy out certain cognitive operations are 
essentia] for learning a concept at the formial 

Concipt Var^nbles and Concept Mastery 

The oarllor discussion concerning concept 
attributes miply that variables associated 
with concepts, attributes of concepts, and 
instances of concQpts dro key manipulablc 
stimulus variables in laboralory experimonts 
and also in printed textual materials. In 
connection with learnability , for example, it 
was pointed out that some oonccpis are more 
dlfficul to learn than others. Also, the 
structure of the concept In terms of how the 
attributes ar Joined determines the demand 
upon the various cr niitive operations of the 
learner. For exampie, even when a child 
can dlicriminata and label the attributaa of 
instances, ha may not be able to correctly 
ififer the concept if a disjunctive rule is 
Involved, This is because the strategy of 
cognizing commonalities among positive 
instances Is inappropriate for attaining dis- 
junctive concepts, A more sophisticated 
hypothesis^testing approach using information 
from, negative instances Is required which 
may not, as pointed out easier, be fully 
developed in young children. These and 
other variables associated with concepts and 
thuse dealing wich instructional conditions may 
be grouped as external conditions of learning/ 

Instrycfianol CondiHoni and Carcifjf Masttry 

Earlier we indicated agreement with 
BrunerMal, (19663 whose cross-cultural 
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Increasingly, bGhaviordl sclontis^s and 
designers of instrucdonal materials are defln= 
Ing concapt fDrnially in torms of the attributes 
of thdL cj^uoyory of iDaming pruJucls called 
aoncopia. A concopt may bo dofincd an 
ordorod iaformotion about the propc^rties of 
one or morcj things = = obJects , events, or 
processes="[:hQt onablus a particular thing 
or class of tnings to be differentiated from, 
and also related to, nther things or classes 
of things* Tlius, a cw^ncopt is properly 
treated both as a mental construct of the 
individual and also as a socigtally accepted 
meaning of a word standing for the concept. 
As a societally accepted word meaning, a 
concept has oighE attributes; learnability, 
uaability. validity, igenerality, povver, struc- 
ture, instance numerousness, and instance 
perceptibility, 

According to the model of cognitlvg 
operations described in this paper/ the same 
concept is learnad at four succassivgly 
higher levalsf concretei idenElty, classifiaa- 
tory. and fo.tnaL The operations involv i at 
the ru'cassively higher levils Includi attend- 
ing, discnminating, and remembering at the 
concrete level; the preceding three operations 
and generalizing that tivo or mora forms of 



the sa:];u ihinq are equivalent at the laentity 
level; the precedinj opurations and gonorah 
.zing that two or more insiances of the saincj 
sot atQ equivalunt in some way at tho class i = 
ficatory ievol; and tho liru^u^in':} uiJuriiLiuns , 
other higher levul oparations, and iha use of 
language or other syrnbols at tha^ formal ievol. 

A concept attained at tho classificatury 
or formal level may bo usod in guncralizin.j 
to positivQ insta...^^ and iiscnmindtiny nun- 
instances; cognising other concepti a=^ supra = 
ordinate, coordinate, or subordinate; cognizing 
cause-and-effeci, correlational, and other 
relationships of the attained concept with 
Qthei^ concepts; and using the concept in 
problem sol- ng. 

The model impliis various internal con= 
ditions of learning that are ejssential for 
isafning a concept at the succeisively higher 
levels; it also iiriplies ixternal conditions 
that are faciUtative at each level. The 
model thus providas a possible framework 
for further research on conceptual learning 
and development and also for instrucuon* 
In this paper, research bearing directly on 
the model was raviewed; research dealing 
with intc'nal and external conditions of 
li'^rning was noc. 
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